Direct biphasic modulation of gonadotropin-stimulated testicular androgen biosynthesis by prolactin.
Prolactin (PRL) exerts both stimulatory and inhibitory effects upon testicular steroidogenesis in vivo. The direct effects of PRL on biosynthesis of testicular androgen were studied in primary cultures of testicular cells obtained from adult, hypophysectomized or neonatal, intact rats. In cells from adult animals, treatment with human chorionic gonadotropin (hCG) (10 ng/ml) significantly increased testosterone and progesterone production relative to their respective controls. In contrast, neither steroid was increased by treatment with rat PRL (rPRL) or ovine PRL (oPRL) alone. Upon addition of 0.1-3 ng/ml of either rPRL or oPRL to the hCG-treated cultures, testosterone production was progressively increased up to a maximum of 70% greater than with hCG alone. However, when PRL exceeded 3 ng/ml, the testosterone response began to decline and was 39 or 24% less than from cells treated with hCG alone at 300 ng/ml of rPRL or oPRL, respectively. A similar biphasic response pattern was observed in cells from neonatal animals. In contrast to the biphasic effect of PRL on production of androgen, PRL treatment enhanced hCG-stimulated production of progesterone in a dose-related manner without exerting an inhibitory effect. At 3 and 300 ng/ml, rPRL augmented hCG action by 2.5- and 8-fold, respectively. Similarly, in the presence of inhibitors of pregnenolone metabolism, rPRL also enhanced hCG-stimulated production of pregnenolone. Quantitation of steroid intermediates in the testosterone biosynthetic pathway revealed that the stimulatory effect of 3 ng/ml rPRL on testosterone production was associated with 1.3- and 2.8-fold increases in accumulation of androstenedione and 17 alpha-hydroxyprogesterone.(ABSTRACT TRUNCATED AT 250 WORDS)